We relate n = 1 supersymmetric integrable eld theories such as the supersymmetric sinh-Gordon and perturbed SUSY Yang-Lee models to the Eight Vertex Free Fermion models de ned on the lattice. This association makes it possible to obtain correct UV central charges using thermodynamic Bethe ansatz.
Introduction
For 2D integrable eld theories S-matrices are purely elastic, all incoming momenta are conserved and multi-particle scattering amplitudes are factorized into a product of two-particle S-matrices. These S-matrices, in turn, should satisfy YangBaxter equations which often determine the S-matrices completely along with unitarity and crossing symmetry 1]. In two dimensions the S-matrix provides essential information on both on-shell and o -shell physics.
There are two currently active theoretical frameworks to study o -shell physics directly using the S-matrices. The rst one is thermodynamic Bethe ansatz (TBA) method to compute exact energy states of the scattering theories 2]. In particular the gound state Casimir energy is related to the central charge of the underlying UV conformal eld theory (CFT) 3]. The second is to construct correlation functions as in nite sum of the form factors 4]. In principle, it is possible to compute these form factors exactly from the S-matrices and the in nite sum for the correlation functions are fast converging. For many practical applications only upto two-point form factors are often accurate enough to understand many non-perturbative oshell properties.
While these frameworks are successfully applied to diagonal scattering theories, it is quite hard task to implement these on non-diagonal theories for which two incoming particles scatter o in more than one channels. Most of interesting integrable eld theories belong to the latter including soliton scattering theories, theories with internal gauge symmetries, and supersymmetric theories.
One of the most important aspects in the study of 2D integrable models is the close relationship between two quite di erent branches of physics, namely quantum eld theories and 2D lattice models. After Onsager's solution of 2D Ising model, there have been many progresses in 2D integrable lattice models, culminating at Baxter's Eight Vertex models 5]. According to modern lattice formulation, the Yang-Baxter equation plays a central role providing a su cient condition for the commutativity of transfer matrices which in turn supplies the in nite number of conserved quantities. The solutions of the Yang-Baxter equation are the Boltzmann weights which are the analogue of S-matrices of the eld theories.
This lattice-eld theory correspondence has achieved many remarkable results recently mainly due to the success of CFTs. At the critical points where the scale invariance arises due to the in nite correlation length, many interesting lattice models are identi ed with CFTs and solved with their powerful techniques. It is one of most important subjects in the study of quantum integrable models to extend this correspondence to o -critical region and to solve both models exactly.
In this paper we relate one of simplest supersymmetric integrable eld theories, the supersymmetric sinh-Gordon (SShG) and SUSY scaling Yang-Lee (SYL) models, with one of most sophistigated 2D lattice models, the Eight Vertex Free Fermion Models and show how this lattice-eld correspondence is useful to solve the models by analyising the SUSY models with TBA.
Supersymmetric QFTs and Eight Vertex Models

SUSY Integrable eld theories
The S-matrix of the simplest SUSY scattering theories has been obtained from the condition that the S-matrix be commuting with SUSY charges. The S-matrix of one on-shell supermultiplet (b; f) is given It is an easy exercise to check these weights satisfy the free fermion condition Eq. (3) and get ? = sin and h = ?1 which corresponds to the critical point of the XY -model.
Since N = 1 on-shell SUSY is realized by Q f( ) = e b( ) (similarly for b( ) ), one can de ne similar operations acting on " and # . It is straightforward computation to check that these SUSY charges commutes with the Boltzmann weights; Q ; R( )] = 0.
3. Thermodynamic Bethe Ansatz If we add these equations for the index a, we can express it in terms of the transfer matrix e imL sinh T( j 1 ; : : :; N ) = N c ; (6) where the integer N c is the number of colors and the transfer matrix T P T aa acts on V N . Precisely speaking, this is`inhomogeneous' transfer matrix because it depends on each rapidity of in-coming particle states.
To derive the TBA equations, one must diagonalize the transfer matrix. In this paper we achieve this using the`inversion relation' following Felderhof 10] . We want to point out, however, two essential di erences rst. The rst one is that we want to diagonalize the inhomogeous transfer matrix, which often introduces extra complexity. However, this di culty is avoided by the second di erence that we are working with the FFM at the critical point.
Reexpressing 
where means the integral convolution and pseudo-energies are introduced for the densities of occupied states. The kernels are de ned by
In the UV limit, Eq. (8) 
Remarks
We want to point out that the supersymmetry makes it easier to compute two-point form factors. Using spectral representation of C-theorem, one can reproduce quite accurate UV central charges from these two-point functions.
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